Magnolol induces apoptosis in vascular smooth muscle.
Magnolol, an active component extracted from Magnolia officinalis, has various pharmacological effects, including potent antioxidant activity. In the present study, we investigated the effect of magnolol on apoptosis in rat vascular smooth muscle cells (VSMCs), using terminal-deoxynucleotidyl-transferase-mediated deoxyuridine triphosphate nick end labelling (TUNEL) and flow cytometric analysis. Magnolol (5-20 micro M) concentration-dependently induced significant VSMC apoptosis, this effect being blocked by the caspase inhibitor benzyloxycarbonyl-Val-Ala-Asp-fluoromethylketone (z-VAD-fmk, 50 micro M). To study the molecular mechanism, the mitochondrial death pathway was examined. Magnolol increased caspase-3 and caspase-9 activities significantly and reduced the mitochondrial potential (Deltapsi(m)). The levels of B-cell leukaemia/lymphoma-2 (Bcl-2), but not those of Bcl-2-associated X protein (Bax) or Bcl-x(L), were down-regulated concentration dependently by magnolol. In an animal model, balloon angioplasty-induced neointima formation was inhibited significantly by magnolol and Bcl-2 protein levels were reduced. Taken together, these results show that magnolol induces apoptosis in VSMCs via the mitochondrial death pathway. This effect is mediated through down-regulation of Bcl-2 protein levels, both in vivo and in vitro. Magnolol thus shows potential as a novel therapeutic agent for the treatment of atherosclerosis and re-stenosis.